Introduction
A number of systemic manifestations may occur in both active chronic hepatitis and primary biliary cirrhosis and it has been postulated that these, like the underlying liver disease, are based on the development of abnormal imune reactions. The most strilking association is the high incidence of renal tubular acidosis (R. T.A.) (1973) in a detailed study of 228 patients from this unit wi-th active chronic hepatitis, primary biliary cirrhosis, or cryptogenic cirrhosis found R.T.A. in 32%. In the few patients in whom renal tissue was available for histological examination peritubular lymphocyte infiltration was found, suggesting the presence of a cell-mediated immune response. In addition, using the leucocyte migration test with a human kidney homogenate as antigen, evidence of cell-mediated hypersensitivity was found in 59% of patients with autoimmune liver disease and R.T.A. (Smith et al., 1972) . Kidney homogenates, however, contain many proteins and identification of the specific antigens to which sensitization is directed would be an important step forward.
In this context the imnmunological responses to proteins specifically related to tuibular cells are clearly most relevant. The glycoprotein first isolated from the urine by Tamm and Horsfall (1950) seems to be produced in the kidney (Cornelius et al., 1965) and, as shown by immunofluorescent studies, is present particularly in the cells of the ascending limb of the loop of Henle and the distal tubule (McKenzie and McQueen, 1969) , regions known to ibe most important for the acidification process (Rhodin, 1967 Tamm-Horsfall glycoprotein was prepared from normal human urine by precipitation with NaCl at 0-58-M concentration as described by Fletcher et al. (1970) . Antibodies to a freeze-dried preparation were then raised in rabbits as described by Marr et al. (1971) .
A macromolecular kidney protein fraction which did not contain Tamm-Horsfall glycoprotein) was prepared from human kidney obtained within a few hours of death by the method used for preparation of a liver-specific lipoprotein (Eddleston et al., 1973) . After centrifugation of a homogenate at 105,000 g the supernatant was subjected to sequential gel filtration on Sephadex G100 and Sepharose 6B. The fraction appearing in the excluded volume from Sepharose 6B (molecular weight 1 x 106) was used in the leucocyte migration test.
The technique used for the leucocyte migration test was as described by Mitchell et al. (1972) . The optimal concentration of Tamm4-orsfall glycoprotein was found to be 20 ,ug/ml of medium. Measurements of migration indices in the normal subjects gave a mean of 0-94 with lower and upper limits (mean + 2 S.D.) of 0 79 and 1-09 respectively. The optimal concentration for the macromolecular kidney protein fraction was found to be 30 ,ug/ml, which gave lower and upper limits in normal subjects of 0-71 and 1-03 respectively, with a mean of 0-87.
Immunofluorescent Technique.-Normal human liver obtained within 15 minutes of death was used as substrate. Blocks of tissue were snap-frozen in liquid nitrogen, and 5-,um sections were cut in a cryostat at -20'C. Unfixed sections were air-dried at room temperature and stained by a standard indirect immunofluorescent technique, using the rabbit antibody to human Tamm-Horsfall glycoprotein at a dilution of 1 in 5 followed by fluorescein-labelled sheep antirabbit immunoglobulin (Wellcome Reagents).
Results
Of the 11 patients with either active chronic hepatitis or primary biliary cirrhosis and R.T.A. inhibition of leucocyte migration in the presence of Tamm-Horsfall glycoprotein was found in five and stimulation in five. By comparison, in the 37 patients with the same liver diseases but without R.T.A. inhibition was observed in only one and stimulation in six. Among the 23 patients with non-autoimmune liver diseases there were only two who had abnormal migration indices, with values just above the upper limit or normal (taible 1).
When both inhibition and stimulation were considered to indicate cellular hypersensitivity the difference in the frequency of sensitization between those with and those without R.T.A. (91% and 19% respectively) was highly significant (P < 0-001). When inhibition alone was taken as an abnormal response the frequencies of sensitization fell to 45-5 % and 3 % respectively, which again were significantly different (P <00-01). There were no differences between the findings in active chronic hepatitis patients and those in primary biliary cirrhosis patients when analysed separately.
The association between sensitization to Tamm-Horsfall glycoprotein and failure of urinary acidification is shown in fig. 1 , where urinary pH is compared with the result of the leucocyte migration test. Thus, the mean urinary pH (± S.D.) in those showing an abnormal result (including both stimulation and inhibition) was 5-4 + 0-56, while that found in those without sensitization to Tamm-Horsfall glycoprotein was 4.9 + 0-25-a highly significant difference (P <0-001). The distribution of urinary pH in those patients with abnormal migration indices appeared continuous, and there was no evidence of polarization into two distinct subgroups with different responses to acid load. When the macromolecular kidney fraction was used as the antigen in the leucocyte migration test no correlation could be detected between the frequency of abnormal migration indices and either the occurrence of R.T.A. (table II) mediated immunity to a human liver-specific antigen in patients with active chronic hepatitis (Miller et al., 1972) , and immunization of rabbits with this antigen produced liver lesions very similar to those seen in man (Meyer zum Buschenfelde, 1972) . In addition, we have recently shown that lymphocytes from patients with active chronic hepatitis are directly cytotoxic to isolated hepatocytes, and the antigen involved in this cytotoxicity reaction appears to be the liverspecific protein (Thomson et al., 1974) . In patients with primary biliary cirrhosis cell-mediated immune responses to a protein fraction of human bile have also been demonstrated, and it has been suggested that these might be associated with the initial bile duct lesion in this condition (Eddleston et al., 1973 
